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(54) Title: DOCUMENT PRODUCING SUPPORT SYSTEM 
(57) Abstract 

Document producing support system including: input means 
like a keyboard or a mouse; display means; a user profile database 
storing user profile; a logon/logoff module connected to said user 
profile database for identifying roles of users based on said user 
profiles; a semantic database storing semantic elements; a dossier 
database for storing drafts of documents; a publishing database for 
storing final versions of documents; a work flow module arranged 
for at least controlling which roles of users are entitled to carry 
out specific activities and which activities may be carried out at a 
specific moment, as well as tracking which activities have already 
been carried out and how much process time has already been 
spent within any of the activities, activities being defined as sets 
of tasks allowed to be carried out by any individual user depending 
on his role; language technology modules for terminology control, 
machine-aided translation and language task support; a processor 
coupled to and arranged for controlling the elements mentioned 
above. 
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Document producing support system 

The object of the present invention is to provide a system which is 
able to support users in the process of creating, maintaining, and publish- 
5 ing documents which have a clear, predictable structure by consistent use 
of language and flexible formats. 

Therefore, the invention provides a document producing support system 

comprising: 

input means for receiving manual input from a user? 
10 - display means; 

a user profile database storing user profiles; 

a logon/logoff module connected to said user profile database for 
identifying roles of users based on said user profiles; 

a semantic database storing semantic elements, i.e., pieces of data 
15 with pre-defined contents and meanings; 

a dossier database for storing drafts of documents; 

a publishing database for storing final versions of documents; 

a work flow module arranged for at least controlling which roles of 
users are entitled to carry out specific activities and which activities 
20 may be carried out at a specific moment, as well as tracking which activi- 
ties have already been carried out and how much process time has already 
been spent within any of the activities, activities being defined as sets 
of tasks allowed to be carried out by any individual user depending on his 
role; 

25 - language technology modules for terminology control, machine-aided 

translation and language task support; 

a processor coupled to and arranged for controlling said input means, 
said logon/logoff module, said work flow module, said display means, said 
language technology modules, and said semantic database, said dossier data- 
30 base and said publishing database. 

Such a system provides an integrated software architecture for sup- 
porting language-intensive business processes involving extensive document 
production, wherein the linguistic structure of the text, their re-usabil- 
ity and their terminological consistency are dynamically enhanced during 
35 usage of the system by end-users in such a way that improvements of economy 
(speed of processing) and quality are attained. 

The integrated software architecture for supporting language- inten- 
sive business processes defined by claim 1 structures these language- inten- 
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sive processes in such a way that end-users are enabled, at any given point 
of time, to work only on those specific activities which are relevant to 
them and which are logically possible according to a generic description of 
the process-type* Here, activities are defined as sets of tasks associated 
with predetermined roles of users. An end-user may, e.g., be a manager, a 
technical writer, a translator, a claim-handler, a physician, etc. The end- 
user can only carry out those activities belonging to his or her role. 

The integrated software architecture for supporting language- inten- 
sive business processes further breaks down the language- intensive activ- 
ities into language tasks and supports each of these with a variety of 
software applications, whereby the end-user is enabled to produce texts in 
such a way that the content is highly structured, the resulting text is 
highly re-usable, the terminology and extra- textural references consistent 
and that the style is adapted to the potential target group of the text. 

The integrated software architecture for supporting language- inten- 
sive business processes is customizable in such a way that the process 
structure implemented for a particular client reflects both the generic 
process-type and the specific process organization preferred by the client. 

When using the integrated software architecture for supporting lan- 
guage-intensive business processes the end user is enabled by the software 
to build up a stock of computer files containing process-specific terminol- 
ogy, texts and text -components, extra-textual references and paralinguistic 
objects (i.e. drawings, images, audio-visuals) which can be used to gener- 
ate an increasing variety of document -types and document - instances . Special 
embodiments of the present invention are defined in the subclaims. 

Below, the invention will be illustrated in detail with reference to 
some drawings, which are intended to illustrate the present invention and 
not to limit its scope. 

Figure 1a shows a block diagram of the system according to the inven- 
tion; 

figures 1b and 1c show the content of some of the blocks of the block 
diagram of figure 1a; 

figure 2 shows how a process of creating, maintaining, and publishing 
documents may be split up according to the invention, and 

figure 3 shows a method which relates documents to business processes 
in order to evaluate their importance to the client's core business; 

figure 4 shows a flow diagram of a document producing process. 

As shown in figure 1a, the system according to the invention com- 
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prises a processor 1. The processor 1 is connected to input means, like a 
keyboard and/or mouse 2. The processor 1 is also connected to a logon/log- 
off module 3 which, in turn, is connected to a user profile database 16. 

A workflow module 5 is connected to the processor 1 through an inter- 
changer 4, and to a tracking database 19. 

Moreover, the processor 1 is connected to a scanner 6, a design data- 
base 17, an analysis database 14, a semantic database 7, a dossier database 
8, a publishing database 9, a task form database 10, a display 11, termi- 
nology management modules 12, a communication module 13, a printer 15, an 
internet connection module 18, a machine-aided translation support module 
20, and language task support modules 21. 

Figure 1b shows possible modules of the terminology management mod- 
ules 12: a spelling checker module 12a, a terminology checker module 12b, a 
terminology database 12c, a monolingual custom dictionary module 12d, a 
multilingual custom dictionary module 12e, a concordance module 12f, and a 
dynamic terminology collection module 12g. 

Figure 1c shows possible modules belonging to the language task sup- 
port modules 21: a reference insertion module, a module containing 
descriptions of procedures, a module containing materials descriptions, a 
quotation insertion module and a summarizing module. 

Below, terminology management modules 12, machine-aided translation 
support module 20, and language task support modules 21 will be together 
sometimes referred to as "language technology modules". 

As shown in figure 2, in accordance with the invention a process is 
subdivided into several sub-processes. Any of the sub-processes is subdi- 
vided into activities, each activity being relating to roles. Each activity 

comprises a set of tasks. 

For instance, when the process relates to creating, maintaining, and 
publishing standard documents the sub-processes may for instance be: 

a . intake 

b. collect information 

c. edit 

d. evaluate 

e. translate 

f. authorize 

g. publish 

As shown in figure 1a any sub-process is subdivided into activities 
related to roles of users. Any of the activities is supported by a so- 
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called "workbench" presented to the user by the processor 1 through the 
display 11. A workbench is the totality of functionality required to carry 
out the activity. A user accesses the functionality of the workbench, for 
instance, by means of a standard windows-type interface based on a menu 
bar, a tool bar, and a set of tabs. 

The system controls who can carry out which activity in the process 
by means of the logon/logoff module 3 which identifies the user as having 
the necessary role (authorization) for any given activity. Thus, a user has 
access to the workbenches belonging to the activities which he is author- 
ized to carry out. 

Moreover, the system controls, by means of a built-in workflow module 
5, the order in which activities can be carried out. At any given moment, 
the user has access for instance through a menu to all the activities which 
he can carry out at that particular point of time. The user can check the 
status of the various activities: which have been carried out, which can 
now be carried out, and which cannot (yet) be carried out? 

Any activity is further subdivided into tasks, usually between 1-5 
tasks per activity. Obviously, all the tasks belonging to one activity must 
be carried out by the same end-user role. When describing tasks the analyst 
notes which documents are used as input/output from and to the process. In 
some cases a task may produce only part of a document, e.g. a specific 
chapter for a manual. 

Tasks usually involve language and documents and are often formulated 
(described) in specifically language-skill terms: summarize the patient's 
wartime trauma, send a fax changing the appointment, report on the applic- 
ant's medical condition, read the applicant's supporting letter, etc. Each 
task has potentially unique software support requirements. 

The system contains unique language tasks support applications. These 
are step-by-step structure tools which help such language tasks as report 
writing, describing steps in a procedure, summarizing, inserting quo- 
tations, inserting and collecting references to other literature, and des- 
cribing selection criteria for industrial materials, as shown in figure 1c. 
These tools are based on the latest linguistic insights into structured 
reading and writing strategies. They collect text in the form of step-by- 
step sub-sections which they gather into one document. 

Tasks within one activity can be carried out in any order whereas the 
workflow module controls only at the level of activities. 

Task-forms (screens) may be displayed to the user through the display 
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A user can work at any one of a number of documents which are in pro- 
duction. They are stored in the dossier database 8 and a user may access 
them through e.g. a file option in a menu bar. 

Preferably, a user can communicate with other users in the system by 
sending electronic messages over a network (for instance a local network or 
a wide-area network) or by sending a fax or generating a letter through 
communication module 1 3 . 

Now, with reference to figure 4 possible activities and tasks for the 
seven sub-processes listed above will be briefly explained. It is to be 
noted that this explanation relates to a possible embodiment only and is 
not intended to limit the scope of the present invention. Documents may be 
standard documents, letters, medical reports, etc. 

a. Intake (steps 01.01 and 01.02 in figure 4) 

A user can open an existing document through a file option in a menu 
bar. However, he can also change the identification of an old document in 
order to convert it into a new document, e.g. by making minor changes. He 
can also formulate a problem requiring the creation of a new document in 
order to obtain management authorization (an electronic signature) for its 
creation. 

Browsing through the publication database 9, which includes all 
existing documents, enables the user to search for appropriate information, 
or to check its existence or non-existence. 

The structure of a new document can be designed by selecting the 
appropriate content-structural items (including fixed configurations) from 
a semantic tree stored in the semantic database 7. 

b. Collect information (steps 02.01 - 02.03 in figure 4) 

Texts or objects (technical drawings (CAD), tables, graphs, formulae, 
or images) which are considered useful as input for the document being 
created can be imported into the dossier, which also serves to collect the 
ingoing and outgoing correspondence involved in the process. 

The contents of the dossier can be viewed at any time by authorized 
users. Viewing is achieved by starting up an appropriate editor. 

A user can search semantic database 7 for text fragments and objects 
which have formed part of existing documents by searching on keyword 
labels, text strings or semantic elements. A semantic element is a certain 
form of a piece of data. A piece of data may be described in various forms 
in order to be (re-)usable in a variety of different documents. In an in- 
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surance claim process, for instance, a data element may be wartime trauma. 
This data element occurs as several semantic elements, e.g. as a two-page 
interview transcript in a social report, as a three-line summary used for 
instructing the examining physician - and subsequently re-used for all 
5 internal reports and summaries - and as a list of points used for the docu- 
ments listing the grounds for acceptance or refusal of the claim. Semantic 
elements are an established concept in the field of linguistics. The pres- 
ent system is unique in the sense that it applies them to computer-sup- 
ported document creation. 

10 The analysis database 14 and the design database 17 are stored in 

predetermined memory locations. These databases allow the task description 
and list of semantic elements to appear on an end-user^ screen on display 
11 to be exported as a script file (used for generating programmable com- 
puter code), which is then imported into a screen editor. This allows the 

15 designer to generate the list of semantic elements to appear on screen. The 
designer can then use, for instance, a computer mouse 2 to further arrange 
the items on screen and to check the validation of the semantic elements. 

A user can also search the publishing database 9 for previously pub- 
lished material, for instance by using keyword searches, text searches or 

20 Boolean searches. 

The scanner 6 can be used to import paper documents as images or as 
digital text. In the latter case, use is made of optical character recogni- 
tion (OCR) . 

CAD/ CAM drawings can be imported where possible in CALS-compatible 
25 formats. 

Users can create annotated lists, summaries, and abstracts of rel- 
evant documents, and insert quotations by means of appropriate language 
task supports (see figure 1c), which are available per task, as explained 
above . 

30 Facsimile letters and/or e-mail messages may be imported into the 

system through the communication l/0-module 13 and the internet module 18. 
c. Edit (steps 03.01 -03.13 in figure 4) 

A user can select a chapter he wants to work on, for instance, by 
clicking on an appropriate tab within the appropriate activity. Chapter 
35 , headings may be inserted automatically at the appropriate point in the 
text, but the wording can be edited by the user. 

The user can insert sub-chapter and paragraph headings up to, e.g., 
four levels deep by clicking on appropriate options in the menu bar and the 
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tool bar. 

The user may see the text page-by-page. Fonts and layout may be pre- 
defined. Navigating from page to page may, e.g., be done by clicking with 
the mouse 2. As an alternative, pages may be stacked or scrolled. 

The tool bar offers strictly circumscribed possibilities with respect 
to bold type, underlining and italics, etc. 

By means of printer 15 a user can print out previews of the document 
created at any time during sub-processes 1-5. 

Preferably, the user can access the usual windows functionality of 
cut, copy and paste, delete, search and replace, do and undo, at any 
moment . 

He can embed and view objects in the text. 

Objects can be positioned in the text by using pre-defined positions 
and sizes. In the sub-process of editing, the following tasks may, for 
example, be supported by language task supports (figure 1c): describing 
required properties of materials, selecting materials and products, descri- 
bing permitted materials and products, creating instructions, describing 
step-by-step procedures, etc. 

By means of the terminology management modules 12 a user may be pro- 
vided with the possibility of correcting spelling (module 12a) and certain 
stylistic features, of checking and correcting terminology (modules 12b and 
12c) and of providing dictionary references (modules 12d and 12e). 

Both language task support modules 21 and language technology appli- 
cations may be made available per task through the menu bar. 

Domain-specific language and terminology may be collected and managed 
on-line by means of the terminology management modules 12. 
d. Evaluate 

Digital drafts may be sent by e-mail through the communication module 
13 to appropriate specialists who can add comments digitally (for instance 
by using electronic highlighting and sticky notes) and send digital ver- 
sions back to the user (steps 03.14 - 03.17 in figure 4). After having 
received comments the user can view commented drafts stored in the dossier 
database 8 and consult them when editing the final draft (steps 03.01 - 
03. 1 3 again) . 

In the evaluation sub-process a language task support may enable the 
user to take minutes of discussions and telephone conversations. These 
minutes are, for instance, also stored in the dossier database 8. 

in the evaluation sub-process, the user can use terminology manage- 
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raent modules 1 2 to check correctness and consistency. 

In this sub-process the user can change the status of the document 
from manuscript to final draft, as required (step 03.18). 

e. Translation (step 04 in figure 4) 

5 Where required, the user can import a foreign- language version of the 

text to create a bilingual standard document. 

Also a provision can be made for post-editing text in different lan- 
guages . 

f. Authorize (step 05.01 in figure 4) 

10 A user wh ° is provided with the role of manager can check the prog- 

ress of each document in production by using the workflow module 5. Work- 
flow modules are available on the market. The function of the workflow 
module 5 within the system of the present invention will be explained in 
detail later. 

15 The manager can view the final draft and add comments to it, checking 

by means of an electronic check list. The manager may be allowed to send a 
document back to a former sub-process. 

If he agrees to the final draft, the manager can place an electronic 
signature for approval. Then he can update the status of the document to 

20 "approved", which may mean that it is ready for publication. 

g. Publish (step 06 in figure 4) 

The publishing database 9 contains a digital archive of approved 
documents. The user who is provided with the role of database administrator 
keeps track of and offers various versions (i.e. updates versions and lan- 
25 guage versions) of documents. 

Users having the role of authorized potential customers can browse 
through the publication database ... to view all standard documents and to 
search documents for specific information. 

Documents or selections thereof can be published on demand, i.e., 
30 when and as required, in various layouts, with various selections of infor- 
mation, on various media. 

Preferably, when a new version of a published document is in prepara- 
tion, the last published version is marked in a catalogue with a symbol 
indicating this. A published document which is older than five years, may 
35 be marked in the catalogue as being administratively obsolete. 

The blocks in the block diagram of figure 1a will be explained in 
detail but, first of all, the use of the "detector " as shown in figure 3 
will be explained. The "detector" is associated with a method, for 
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instance, realised as a Lotus 123 (spreadsheet) application within the 
processor 1, which relates documents to business processes in order to 
evaluate their importance to the client's core business. 

The detector as shown relates to a method which goes through the 
following steps: 

a) the main processes of the business are entered on a diagram repre- 
senting the value chain of activities carried out within a particular 
type of business. Until now, examples have been worked out for the 
process industry, banking and insurance; 

b) documents are identified within the business, and are related to 
business processes in order to evaluate their importance to the 
client's core business; 

c) priorities and weightings are given to the documents and the pro- 
cesses; 

d) these are calculated to present a prioritized list of the most im- 
portant documents within the most important processes - these are 
candidates for a solution in accordance with the present invention. 
The method may be realized as a spreadsheet application which can be 

used as follows: 

a) during discussions with clients at top management level, processes 
and documents are entered into a spreadsheet; 

b) priorities are entered and calculated; 

c) charts and lists are produced for presentation back to decision- 
makers within the client company. 

The object may be to create documents like letters, transcripts of 
telephone conversations, memo's, medical and scientific reports, protocols, 

brochures, articles, etc. 

On the other hand, a more reduced number of very substantial docu- 
ments, e.g. technical manuals, engineering and quality standard documents, 
installation and maintenance guides, quality guidelines, etc. may be cre- 
ated. 

Once a process has been identified by the "detector" the method may 
be continued by a "quick scan" method comprising the following steps: 

a) the process detected is broken down into its component activities, 
which are listed; 

b) each activity is then assessed according to a number of parameters, 
including roles, cost, process and cycle time, customer value added, 
technology, linguistic complexity and document input /output ; 
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c) these values are calculated to compare cost and cycle time, cost and 
customer value-added, complexity and process time, etc. 
These steps may be realized as a spreadsheet application which can be 
used as follows: 

a) during workshops with clients at management level, activities are 
listed and discussed; 

b) comparisons and calculations are performed; 

c) charts and overviews are produced for presentation back to decision- 
makers within the client company. 

The analysis database 14 is a complex database containing the follow- 
ing: 

a) a brief general description of the document production process, in- 
cluding the technical hardware and software environment in which it 
is carried out; 

15 b) a list of sub-processes and a brief description of each; 

c) a list of the activities, ordered per sub-process and a brief des- 
cription of each, including the roles of the persons carrying this 
out, the triggers necessary to start the activity (e.g. availability 
of certain data) and the hardware and software currently available to 

20 support it; 

d) a breakdown of the activities into tasks, including a brief descrip- 
tion of each; 

e) a list of all documents involved in the process (input, referenced or 
output), of whatever type, related to tasks wherever possible, but to 

25 a higher level (activities, sub-process) where this is not possible; 

f) a list of the most important semantic elements used to build up the 
documents, related to each document (and thus, indirectly, to the 
tasks); with a description of each, including relational links to 
other semantic elements and to available data models; 

30 9) a list of roles of users, including a brief profile of each role. 
The analysis database application functions as follows: 

a) workshops are held with a number of different groups at management 
level to elicit information at the most general level - much of the 
input during the quick scan method will be re-used and re-evaluated 

35 here; 

b) participant interviews are conducted with a wide variety of end-users 
to elicit more detailed information and to collect documents; 

c) documents are analyzed in depth and described by computer linguists; 
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d) semantic elements are extracted from the documents and described; 

e) the various analyses are validated by being presented back to the 
clients . 

The design database 17 is broadly similar in structure to the analy- 
sis database , but it contains much more explicit information at task and 
document level , 

The design database 17 starts off as a copy of the analysis database 
14, but it is then altered as follows: 

a) the process is compared to a generic process model for the particular 
document production process; 

b) this generic process is then customized for the client; 

c) the sub-processes and activities are streamlined to exclude redundant 
or unnecessarily lengthy or repetitive activities, and especially 
those activities which can be completely automated or at least exten- 
sively supported by automated tools; 

d) the number of roles is reduced to a minimum, and roles are matched to 
activities in such a way that an activity is specifically related to 
one particular role; 

e) the number of documents is reduced to a minimum; 

f) the semantic elements required to produce the documents are reduced 
to a minimum, and particular attention is paid to the re-usability of 
particular pieces of text, diagrams, formulae, etc. 

g) the task-forms (screens) required to handle the documents (input, 
reference and output) are described in terms of the necessary edit 
fields, buttons and other required controls; 

h) the controls on the task-forms are linked to the semantic elements in 
the database and their behaviour is described (defaults, active/non- 
active, press, edit, read/write, etc); 

i) each task description lists the necessary software applications, es- 
pecially the language technology application stored in language tech- 
nology modules 12, 20, 21 the communications technology and the ex- 
ternal software applications which may be accessed through I/O module 
13 and which are needed to support the particular task. 

The design database 17 now contains all the information input necess- 
ary for the building of the client's customized application. 

The system has now broken down the language- intensive activities into 
language tasks and is able to support each of these with a variety of soft- 
ware applications whereby the end-user is enabled to produce texts in such 
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a way that the content is highly structured, the resulting text is highly 
re-usable, the terminology and extra-textual references consistent and the 
style is adapted to the potential target group of the text. 

Moreover, the system for supporting language- intensive business pro- 
cesses according to the invention is now customizable in such a way that 
the process structure implemented for a particular client reflects both the 
generic process-type and the specific process organization preferred by the 
client. 

The design database 17 is now able to export the information required 
for each task-form as a script (i.e. a form of language which can be auto- 
matically converted into a computer language, e.g. C++). The processor 1 is 
provided with a task-form editor. The script is picked up by the task-form 
editor, which converts it into an object class (in the terminology of C++ 
object-oriented software engineering). This then automatically creates the 
task-form and puts it into the task-form library 10. 

The task-form library 10 is the total stock of screens (task-forms) 
which are available to the end-users. An activity is divided into, for 
instance, 5 tasks. Each task is supported by a different task-form 
(screen), which has the appearance of a tab. All the task-forms are stored 
in one place, and are invoked when necessary by the processor 1 . It is 
possible that a task-form is employed by more than one task. Task-forms 
serve to present information to the user and to enter or select information 
by the user. Task-forms can check the integrity, consistency or validity of 
particular information (e.g. format of dates/codes/numbers, relation 
between dates, etc.). 

The logon/logoff module 3 regulates access to various activities. 
When a user logs on this module establishes the level of access allowed by 
the user, i.e., which tasks he is allowed to carry out throughout the sys- 
tem. The logon/logoff module 3 uses the data stored in the user profile 
data base 16 to recognize the user and the role(s) belonging to the user. 
Each user may have more than one role. The user can logon/logoff per indi- 
vidual role. 

The processor 1 integrates the total architecture, and regulates the 
functionality available per user and per activity/task. The processor 1 
governs among others: 

- the different workbenches available for each activity; 

- which screens (task-forms/tabs) are displayed to the user; 

- which language technology applications are available per task; 
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. which other applications .scanner, financiai .odules, etc., are avail- 



able; 



- the information from the workflow module 5; 

the storage of information in the various databases; 

the storag systems, e.g., other 

- the link, via the communication module 13, to oz 

computers at the client's site; 

the access to the dossier database 8 (folder application). 

2 interchange 4 provides an interface between the processor 1 and 
any workflow module 5. Xt can link the processor 1 to a particular _ 

* enfhjate If a user wishes to use workflow soft- 

in cases wae trac kinq database 19 and the 

n enlaces the system workflow module 5, tracking aa 

erally replaces tne sy interchanger 4 itself which 

logon/logoff module 3 but not, of course, the mtercha 

makes the integration possible. 

The workflow application software: 
. g over„s authorization of users .identified in lo g on/lc 5 off module 3, 
carry out particular activities; ^ ^ 

. list s possible activities ana ^ ^ . CM tain piece 

. lists - triors- which enaM a t,v ties ^ ^ ^ 



25 

market . 



* ia an example of an external application which has been 

«nhp scanner 6 is an example WJ - 1 

in^Id into the syste. according to the invention - Proce ssor 
„ when an end-user can/„ust scan durrn; , - P" cess^, ^ ^ 

30 receivin, inccin, paper 

.pp.opr.ate third party software to scan the letter 

dOSSle ;„ d ™o 8 lin k the system to the scanner software the 

in order ^--i-iiy developed scanner application soft- 

1 ic provided with specially ^cvc^^ 
35 rrwhen a tasTentaiis scanning this application software starts UP the 

~ — ^ ^ IHolrov" .ece of software which ».y 
b . ^ Tfotr a ULatonU enahl.s the user to _e ail of 
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information (e.g. text/word processor files, 'objects' like pictures, draw- 
ings, graphs, images, but also movies and sound files, etc.) related to the 
case. Through the folder application the user gets access to the dossier 
database 8 belonging to a case. 
5 The processor 1 may include an object server for storing and retriev- 

ing objects in a networked environment. These objects can be displayed on 
the display 1 1 . 

The entity in which the end-user actually sees objects is called a 
dossier. The dossier can be opened from the menu bar. It contains a series 

10 of tabs, classified according to the type of process - typically: corre- 
spondence, financial information, background info., etc. The actual tabs 
are completely customizable. All documents belong to and are stored with 
the case (document being produced). 

Under a dossier there are lists of the documents and objects. When 

15 the user clicks on the name of a document, the appropriate application 
(e.g. AutoCad, WordPerfect, Corel Draw) is started up so that the object 
can be viewed and modified. The dossier is stored in the publishing data- 
base 9 once the document it belongs to has been published. 

The semantic database 7 is a relational database which stores all 

20 semantic elements. Technically speaking, semantic elements (SE's) are like 
higher level entities which encapsulate more traditional features of data 
elements. A specific data element (a meaningful element e.g. a paragraph 
about a certain topic) appears in different forms depending on the context 
of use. Each version of a piece of data is a semantic element: a unique 

25 combination of form and meaning. The semantic database 7 is gradually 
filled during the intake activities of the process, and the semantic 
elements are (re) used when producing documents. 

The publishing database 9 contains all documents which need to be 
made available to external or internal users. It contains the documents in 

30 the following form: 

a) a list of semantic elements required to generate the document; 

b) the objects the document must contain (CAD drawings, tables, audio, 
etc) ; 

c) formatting information for printing (e.g. a desktop publishing appli- 
35 cation style sheet); 

d) an SGML format of each document for compatibility with international 
standards; 

e) other formats for electronic publishing, Internet publishing, etc. 
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Language task support applications are small applications, which may be 
continuously developed and all have as their general functionality: 

a) they are all started from the menu bar uniquely configured to accom- 
pany a particular task-form; 

b) the language task to be performed is split into a number of steps? 
described through a language skills methodology (derived from com- 
municative language teaching theory in the field of applied linguis- 
tics) ; 

c) each of the language task support modules 21 consists of a number of 
screens, each with specific input fields, radio buttons and other 
screen components, ordered in such a way that the task is automati- 
cally carried out correctly; 

d) the completed text is inserted as a software object into the document 
being created, and is stored as one or more semantic elements - this 
means that it cannot be manipulated as normal text; when selected, 
the text originating from a language task support module can only be 
modified by starting up the original language task support module; 

e) the resulting structured text can be linked to style sheets to pro- 
duce an output document with a clear, appropriate layout and visual 
structure, thus aiding comprehensibility . 

Examples of language task support applications include summary writ- 
ing, writing a medical report, inserting quotations into a text, describing 
materials, enumerating a procedure, etc. 

Thus, linguistic structures are used to support document production 
processes. A linguistic structure of a text is defined as the way in which 
its content is logically ordered in a clearly understandable way, e.g. as a 
chronological account, as a logical ordering of successive steps, as a 
typology or hierarchy, as a sequence of questions and answers, etc. 

A clear linguistic structure employs natural language to point up 
this logical ordering by using enumeration Firstly, . . ■ , by indicating time 
sequence After that, you by indicating logical relationships Contrary 

to what might be expected, etc. 

The use of correct paragraphing, punctuation, well -designed layout 
and functional illustrations can enhance the clarity of the linguistic 
structure. When used for this purpose, these aspects are known as 
paralinguistic features. 

Re-usable texts can be inserted by the end-user in a variety of dif- 
ferent documents, aimed at a variety of different target groups. Re-usabil- 
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ity depends on the style being appropriate, on the total length, the degree 
of abstraction, the linguistic structure, the type of terminology used, the 
ability to retrieve them in an electronic database, etc. 

Re-usability saves time and leads to more consistent documents with 
predictable linguistic structure, leading to greater ease of reading (read- 
ability) . 

The system also comprises a checklist application and checklist man- 
agement. Edit fields on the task-forms frequently have a small application 
attached called the checklist application. When a user clicks on a screen 
button, a small window opens up with a list of key-words that the user can 
choose from. The topics covered by these keywords relate to the semantic 
element which can be entered in that particular edit field. Keywords do not 
have to occur in the text of the semantic element, but they do cover topics 
dealt with. 

Selected keywords are stored with the semantic element in the seman- 
tic database 7. The user can use them to search for certain information, 
e.g. all semantic elements in the semantic database 7 marked with the 
keyword viscosity. 

Keywords can also be used by a user having the role of "terminology 
manager" to collect a body of texts (a corpus) for analysis and subsequent 
terminology extraction. To this end, checklist management is provided. Its 
purpose is to create or maintain consistency in keywords and use of key- 
words within the checklist application. The checklist management activity 
is only available to the "terminology manager". The checklist management 
activity can be thought of as consisting of the following steps: collection 
of checklists, review of how existing keywords are used (when and where), 
review of keywords added, monitoring possible conflicts, team-discussions, 
updating the standard keywords in checklists, and elimination of inconsist- 
encies . 

The system provides the possibility of integrating language technol- 
ogy applications of third parties. Thus, extensive integration of language 
technology in the document production process is possible. The language 
technology applications can be opened from the menu bar, and are available 
for those task-forms where they may be required. 

When these applications have been acquired from third parties they 
may be offered on a " pay-as-you-use" on demand basis. A timing system 
counts how long the user uses the application, and bills him periodically. 
The owners of the software receive a royalty from the system for this 
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usage. Examples are: spelling checkers, style checkers, electronic thesau- 
ruses, automatic translation software, brainstorm software (for generating 
and describing ideas), and electronic dictionaries. Communications with 
remotely located applications may be done through the communication module 
13. 

The system may also be provided with a number of language technology 
applications not available elsewhere on the market. Particularly noteworthy 
is the provision of a "terminology management cycle". This performs the 
following functions: 

a) a corpus of texts is built up by the "terminology manager 1 ', using the 
checklist management application; 

b) this corpus is analyzed, using the concordance module 12f (this is a 
piece of software available on the market); 

c) terms are identified and extracted; 

d) document authors use a dynamic term collection application to indi- 
cate new terms in the texts they have just written, collect them and 
compare them to the terms already in the database; 

e) terms from (c) and (d) are submitted to an expert panel for approval; 

f ) terms are added to the database; 

g) terms are exported to a glossary application (monolingual explanation 
of terms and lists of equivalence across different domains); 

h) terms are exported to enhance the spelling checker 12a (this is a 
piece of software available on the market); 

i) terms are automatically generated as monolingual or multilingual 
look-up dictionaries, unique to the client's organization; 

j) terms are exported to a term checker which checks texts for correct 
(consistent) use of terms, suggesting correct terms where incorrect 
ones have been used, 
k) the thus enhanced language technology applications improve the qual- 
ity of the texts produced, thus improving the quality of the corpus 
to be analyzed - the more the terminology management cycle is used, 
the better it functions, and the better the quality of the texts. 
If required, third party software applications (e.g. spreadsheets, 
operating systems, workflow software) may be integrated into specific 
customized versions of the system. Software is provided which ensures the 
necessary integration on a technical level. The end-user is unaware of 
this. 

Moreover, specially developed software is provided which enables the 
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user to search in the semantic database 7 and/or the publishing database 9 
for documents and/or semantic elements on the basis of keywords in the 
checklist application and document attributes (title, number, date, author, 
etc.). The underlying functionality is customized for each particular cli- 
ent application. 

Thus, while using the system, the end-user builds up lists of termi- 
nology, text-components, paralinguistic objects (audio-visuals, images, 
drawings). These serve to enrich the analysis and enhance the applications 
available. Thus, the more the system is used, the more powerful it gets. 

The total integration of the diverse systems, the unique support of 
language tasks and the cyclical application of corpus analysis and termi- 
nology management create a synergy which surpasses the possibilities of the 
sum of the various pieces of third party software. 

It will be evident to persons skilled in the art that the functional 
blocks of the system as presented in figure 1a need not be implemented on 
separate hardware units. Some may be integrated on one single chip, as 
required. 
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Claims 



1. Document producing support system comprising: 

input means (2) for receiving manual input from a user; 
display means (11); 

a user profile database (16) storing user profiles; 

a logon/logoff module (3) connected to said user profile database 
(16) for identifying roles of users based on said user profiles ; 

a semantic database (7) storing semantic elements, i.e., pieces of 
data with pre-defined contents and meanings; 

a dossier database (8) for storing drafts of documents; 

a publishing database (9) for storing final versions of documents; 

a work flow module (5) arranged for at least controlling which roles 
of users are entitled to carry out specific activities and which activities 
may be carried out at a specific moment, as well as tracking which activi- 
ties have already been carried out and how much process time has already 
been spent within any of the activities, activities being defined as sets 
of tasks allowed to be carried out by any individual user depending on his 
role; 

language technology modules (12, 20, 21) for terminology control, 
machine-aided translation and language task support; 

a processor (1) coupled to and arranged for controlling said input 
means (2), said logon/logoff module (3), said work flow module (5), said 
display means (11), said language technology modules (12, 20, 21), and said 
semantic database (7), said dossier database (8) and said publishing data- 
base ( 9 ) . 

2. System according to claim 1 furthermore comprising a task form 
library database (10) storing data relating to a set of task forms, each 
task form being associated with at least one task, said processor (1) being 
coupled to said third memory means for displaying said task forms on said 
display means (11). 

3. System according to any of the preceding claims furthermore compris- 
ing an analysis database (14) storing the following data: 

a) a brief general description of the document production process, in- 
cluding technical hardware and software environment in which it is 
carried out; 
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each ; 
e) a 
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a list of sub-processes and a description of each; 

a list of activities, ordered per sub-process and a description of 
each, including roles of persons carrying this out, triggers necess- 
ary to start any of the activities and the hardware and software cur- 
rently available to support it; 

a breakdown of the activities into tasks, including a description of 



10 f ) 



g) 

15 4. 



list of all documents involved in the process, related to the 
tasks; 

a list of semantic elements used to build up the documents, related 
to each document, with a description of each, including relational 
lxnks to other semantic elements and to available data models; 
a list of roles of users, including a brief profile of each role. 



System according to any of the preceding claims furthermore compris- 
ing an mterchanger (4) coupled between said workflow module (5) and said 
processor ( , ) for providing an interface between a commercially available 
workflow module and the processor (1). 



20 5. 



System according to any of the preceding claims furthermore compris- 
ing a scanner (6) connected to said processor (1, for scanning paper docu- 
ments and transferring the content to said processor ( 1 ) . 



System according to any of the preceding claims furthermore compris- 
i I/O module (13) for coupling the system to external systems. 

System according to any of the preceding claims furthermore compris- 
ing an internet module (18) for providing documents to internet. 



6. 

25 ing an 
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